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(54) ACTINIC-RADIATION-CURING COMPOSITION AND OPTICAL 
THEREFROM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition 
improved in actinic radiation curability and adhesion by 
including a specified urethane di(methacrylate), a 
specified bisphenol di(meth)acrylate, a specified mono 
(meth)acrylate, a polymerizable- double-bond-containing 
compound, and an actinic-radiation-curing functional 
radical polymerization initiator. 

SOLUTION: A urethane di(meth)acrylate of formula I in 
an amount of 20-60 pts.wL is mixed with 0-45 pts.wt 
bisphenol di(meth)acrylate of formula II, 10-50 pts.wt 
mono(meth)acrylate of formula HI or IV, 0-30 pts.wt 
compound having at least one polymerizable double bond 
in the molecule, and 0.01-5 pts.wt actinic-radiation- 
functional radical polymerization initiator to obtain the 
objective composition having a polymerizable functional 
group content of 2 mmol/g or above and a refractive 
index of 1.52 (as measured on a cured product). In the 
formulae, R1 to R3, R4 to R6, R7, and R9 are each H or 
methyl; R3 is a hydrocarbon group having an aromatic 
ring or an aliphatic ring; R8 and R10 are each CH2 or the like; 2<m+n<12; and (q) and (r) are 
each 0-4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) The following general formula (I) 

[Formula 1] 

R 1 O R 2 OH HO 

16 I II I I II 



R 2 
I 



H 2 =C-C-0-CH 2 CHO-C-N-R 3 -N-C-OCHCH 2 -0-C- 



O 

II 

C 



R 1 
I 

C = CH 2 
(I) 



The URETANJI (meta) acrylate 20 come out of and shown - 60 weight sections, the (B) following general formula 
(II) 

[Formula 2] 



H*= 



R" O 
I 1 
C-C 




\ 



R B 
1 

OCH CH 2 



O 
li 

o-c- 



R 4 
I 

C = CH 2 



(ID 



The bisphenol system di(meth)acrylate 1 0 come out of and shown - 45 weight sections, and the (C) following 
general formula (III) Or the following general formula (IV) 
[Formula 3] 
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R 7 fcfc7j<S£ft&*^;t/g. R 8 [i-CH B -> 

-CH 2 CH 2 -CH 2 CH 2 O-^mt^Ls qfct 

[Formula 4] 

R* O CH 3 



CH 2 = C-CO- (R l0 )r 




-CH 2 CH 2 -CH 2 CH 2 0-^3!fc>b. ri± 

The monochrome (meta) acrylate 10 come out of and shown - 50 weight sections, the compound 0-30 weight 
sections which have at least one polymerization nature double bond in (D) intramolecular, And (E) activity energy- 
line functionality radical polymerization initiator 0.01 - 5 weight sections (however, let the total quantities of (A) - 
(D) component be the 100 weight sections.) The activity energy-line hardenability constituent characterized by 
containing as a principal component, and for the number of polymerization nature functional groups being 2 or 
more mmol/g, and the refractive index after hardening being 1.52 or more. 

[Claim 2] The activity energy-line hardenability constituent according to claim 1 with which 25 -degree C viscosity 
of an activity energy-line hardening constituent is characterized by 100 or more mPa-s and the viscosity in 40 
degrees C being 1000 or less mPa-s. 

[Claim 3] The optical sheet with which it comes to form the resin layer of the prism configuration which hardens an 
activity energy-line hardenability constituent according to claim 1 , and is acquired, or the resin layer of a lens 
configuration on a transparence sheet-like base material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical sheet which used an activity energy-line hardenability 

constituent and it. 

[0002] 

[Description of the Prior Art] Optical sheets, such as a prism sheet for the improvement in brightness, a Fresnel lens 
for projection TV, and a lenticular lens, were manufactured by approaches, such as the pressing method, the cutting 
method, and an extrusion method. Since any approach has bad productivity, the approach current forms optical 
plastics layers, such as a prism layer and a lens layer, with an activity energy-line hardenability constituent on 
transparence sheet-like base materials, such as a transparence sheet plastic, is used (for example, JP,1-35737,B). 
[0003] As compared with the conventional method, the productivity of an optical sheet improved greatly by this 
approach. Recently, the method of producing an optical sheet continuously using an activity energy-line 
hardenability constituent and a continuous transparence sheet (for example, a PET sheet, a polycarbonate sheet), 
and cylinder metal mold aiming at improvement in the further productivity is adopted (JP,5-169015,A etc.). 
[0004] However, in such a continuation process, the improvement in a certain amount of productivity was not what 
can not necessarily satisfy what can be planned. Then, although it was possible to make line speed of a mass- 
production machine into a high speed as an approach of aiming at improvement in the further productivity, in this 
case, the exposure of an activity energy line fell relatively, sufficient hardening of a constituent was not performed, 
but there was an inclination which becomes inadequate [ the physical properties of the obtained optical sheet ], and 
there was a trouble that the adhesion of a hardening resin layer and a transparence sheet base material was not 
acquired especially. For this reason, about the activity energy-line hardenability constituent used for forming an 
optical plastics layer, improvement in hardenability and improvement in adhesion were desired strongly. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of the above-mentioned 
conventional technique, and is made into the purpose has the outstanding activity energy-line hardenability, and is 
to offer the activity energy-line hardenability constituent which can form the optical plastics layer excellent in 
adhesion with a transparence sheet-like base material with sufficient productivity. 
[0006] 

[Means for Solving the Problem] The URETANJI (meta) acrylate which has specific structure as a result of 
inquiring wholeheartedly, in order that this invention persons may attain the above-mentioned purpose, The di 
(meth)acrylate and aromatic series monochrome (meta) acrylate which have a bisphenol frame are blended by the 
specific ratio. And hardening according [ the hardenability constituent which controlled the number of 
polymerization nature functional groups in this compound in the specific range ] to an activity energy line is quick, 
and it finds out that adhesion with a transparence base material sheet is moreover discovered good also with a low ' 
activity energy-line exposure, and came to complete this invention. 
[0007] That is, this invention is the (A) following general formula (I). 
[Formula 5] 
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C = CH 2 
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The URETANJI (meta) acrylate 20 come out of and shown - 60 weight sections, the (B) following general formula 
(II) 

[Formula 6] 



R" O 

I 8 

C-C 




R 6 
I 

OCHCHj 



O 

n 

o-c- 



R 4 
I 

C = CH 2 



(II) 



nu n[i2^m + n^l2T*^6li^t)|, ) 



The bisphenol system di(meth)acrylate 1 0 come out of and shown 

general formula (III) Or the following general formula (IV) 

[Formula 7] 

R^ O 

CH*=C-CO- (R«) «, (Q> 



- 45 weight sections, and the (C) following 



(5*:^ r 7 i±*m£tzit*3-)ism^ r 8 h-ch e 

-CH 2 CHe -CH 2 CH a O-Srftfrb* q l± 

0 ~ 4 ©Hgfrr- ab & » ) 

[Formula 8] 
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,R 9 O CH 3 

CH 2 =C-CO- (R l0 )r (C))-C^Cn (IV) 




+ . R 9 l±*S*:te ft* R 10 li-CH 3 
-CH 2 CH 2 -CH 2 CH 2 0-&mtlVs rtt 

The monochrome (meta) acrylate 10 come out of and shown - 50 weight sections, the compound 0-30 weight 
sections which have at least one polymerization nature double bond in (D) intramolecular, And (E) activity energy- 
line functionality radical polymerization initiator 0.01 - 5 weight sections (however, let the total quantities of (A) - 
(D) component be the 100 weight sections.) It contains as a principal component and is in the activity energy-line 
hardenability constituent characterized by for the number of polymerization nature functional groups being 2 or 
more mmol/g, and the refractive index after hardening being L52 or more. 

[0008] Furthermore, this invention has the resin layer of the prism-like configuration which hardens the above- 
mentioned activity energy-line hardenability constituent, and is acquired, or the resin layer of a lens configuration in 
the optical sheet which it comes to form on a transparence sheet-like base material. 
[0009] 

[Embodiment of the Invention] Hereafter, the activity energy-line hardenability constituent of this invention and the 
optical sheet using it are explained to a detail. 

[0010] In addition, in the compound indicated in this specification, (meth)acryloyloxy expresses methacryloyloxy 
one and acryloyloxy, and an acrylic (meta) expresses methacrylic one and an acrylic, and acrylate expresses 
methacrylate and acrylate further (meta). 

[001 1] The activity energy-line hardenability constituent (it is hereafter written as a hardenability constituent.) of 
this invention The URETANJI (meta) acrylate shown by the above-mentioned general formula (I) (A), The 
bisphenol system di(meth)acrylate shown by the general formula (II) above (B), The above-mentioned general 
formula (III) Or specified quantity content of the compound (D) and activity energy-line functionality radical 
polymerization initiator (E) which have at least one polymerization nature double bond is carried out, and it is 
constituted by the monochrome (meta) acrylate (C) shown by (IV), and intramolecular. 

[0012] The URETANJI (meta) acrylate (A) which is the 1st component of the hardenability constituent of this 
invention and which is shown by the general formula (I) is a component which makes fast curability and the 
adhesion of the optical plastics layer and transparence sheet-like base material which harden this hardenability 
constituent and are obtained give a hardenability constituent. These are obtained by making 2 organic-functions 
isocyanate compound and hydroxyl- group content (meta) acrylate which have the benzene ring and an isophorone 
ring react. 

[0013] The reaction of 2 organic-functions isocyanate compound and a hydroxyl-group content (meta) acrylate 
compound can mix both, and can obtain them easily by heating using tin compounds, such as JIRAURIN acid di-n- 
butyl tin, as a catalyst. When a reaction occurs rapidly, you may react to the solution which mixed the isocyanate 
compound with the catalyst by dropping a hydroxyl-group content (meta) acrylate compound gradually. Moreover, 
an isocyanate compound may be dropped at the solution which mixed the hydroxyl-group content (meta) acrylate 
compound with the catalyst. In addition, when the URETANJI (meta) acrylate obtained at the above-mentioned 
reaction serves as hyperviscosity, reaction diluents, such as an acrylate (meta) compound of the hypoviscosity 
which is not directly related to this urethane-ized reaction, may be used. 

[0014] 2 organic-functions isocyanate compound which can be used for composition of URETANJI (meta) acrylate 
(A) is diisocyanate which has an aromatic series ring and an aliphatic series ring structure in intramolecular. As an 
example, m-xylylene diisocyanate, p-xylylene diisocyanate, 1, 3-screw (alpha, alpha dimethyl isocyanate methyl) 
benzene, 2, 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, diphenylmethane-4,4 , -diisocyanate, polymethylene 
polyphenyl polyisocyanate, 2, 6-naphthalene diisocyanate, isophorone diisocyanate, dicyclohexyl methane -4, 4'- 
diisocyanate, etc. can be mentioned. When the surface hardness of the optical plastics layer obtained and thermal 
resistance are taken into consideration, use of the diisocyanate of an aromatic series system is desirable. Moreover, 
when the xanthochroism at the time of hardening by activity energy-line exposure is taken into consideration, use of 
isophorone diisocyanate, m-xylylene diisocyanate, p-xylenediisocyanate, 1, and 3-screw (alpha, alpha dimethyl 
isocyanate methyl) benzene is desirable. As a hydroxyl-group content (meta) acrylate compound which can be used 
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for composition of URETANJI (meta) acrylate (A), 2 -hydroxy ethyl (meta) acrylate, 2-hydroxypropyl (meta) 
acrylate, etc. are mentioned. In this invention, URETANJI (meta) acrylate (A) may be used independently, and may 
mix and use two or more kinds. 

[0015] The bisphenol system di(meth)acrylate (B) which is the 2nd component of the hardenability constituent of 
this invention and which is shown by the general formula (II) is a component for giving flexibility and a high 
refractive index to the optical plastics layer which hardens a hardenability constituent and is obtained. Among a 
general formula (II), m and n express the number of denaturation by ethyleneoxide or propylene oxide, and are 2 
<=m+n<=12. The surface hardness of the optical plastics layer which will be obtained if it becomes difficult to give 
flexibility for the optical plastics layer obtained with m+n sufficient by less than two and m+n exceeds 12 on the 
other hand, thermal resistance, and a refractive index come to fall. Preferably, it is good to be referred to as 4 
<=m+n<=10. 

[0016] As an example of the bisphenol system di(meth)acrylate (B) used by this invention A 2 and 2-screw [4- 
(meth)acryloyloxy ethoxy phenyl] -propane, A 2 and 2-screw [4-(meth)acryloyloxy diethoxy phenyl] -propane, A 2- 
screw [4-(meta) acryloyl OKISHITORI ethoxy phenyl] -propane, A 2-screw [4-(meth)acryloyloxy tetra-ethoxy 
phenyl] -propane, 2, and 2-screw [4-(meth)acryloyloxy pentaethoxy phenyl] -propane etc. can be mentioned. These 
bisphenol system di(meth)acrylate (B) may be used independently, and may mix and use two or more kinds. 
[0017] General formula which is the 3rd component of the hardenability constituent of this invention (III) Or the 
monochrome (meta) acrylate (C) which has an aromatic series ring in the intramolecular shown by the general 
formula (IV) is a component which reduces the viscosity of a hardenability constituent and raises workability, 
without lowering a refractive index. As an example of the monochrome (meta) acrylate compound (C) which can be 
used by this invention, phenyl (meta) acrylate, benzyl (meta) acrylate, phenylethyl (meta) acrylate, phenoxy ethyl 
(meta) acrylate, PARAKU mill phenol ethyleneoxide denaturation (meta) acrylate, etc. can be mentioned. 
[00 1 8] The compound (D) which is the 4th component of the hardenability constituent of this invention and which 
has at least one or more polymerization nature double bonds in intramolecular is a component which reduces grant 
of many physical properties, such as thermal resistance and surface hardness, or the viscosity of a hardenability 
constituent in the optical plastics layer hardened and obtained, and raises workability. In especially the 
hardenability constituent of this invention, since hyperviscous URETANJI (meta) acrylate is used, in order to 
reduce the viscosity of a constituent and to raise casting workability, it is desirable to use the acrylate (meta) 
compound of hypoviscosity etc. as a (D) component. 

[0019] As an example of a compound (D), for example (1) (meta) methyl acrylate, An ethyl acrylate, acrylic-acid 
(meta) propyl, acrylic-acid (meta) n-butyl, (Meta) Acrylic-acid i-butyl, acrylic-acid (meta) t-butyl, acrylic-acid 
(meta) pentyl, (Meta) 2-ethylhexyl acrylate, acrylic-acid (meta) n-hexyl, (Meta) Acrylic-acid lauryl, acrylic-acid 
(meta) stearyl, acrylic-acid (meta) butoxy ethyl, (Meta) Acrylic-acid polyethylene-glycol monoalkyl ether, (Meta) 
Acrylic-acid polypropylene-glycol monoalkyl ether, (Meta) Acrylic-acid 2 -hydroxy ethyl, 2-hydroxypropyl acrylate 
(meta), (Meta) (Meta) Monochrome (meta) acrylate compounds, such as acrylic-acid 2-hydroxy butyl, acrylic-acid 
(meta) 4-hydroxy butyl, acrylic-acid (meta) tetrahydrofurfuryl, and acrylic-acid (meta) FOSUFO ethyl; 

(2) Di(meth)acrylate of polyethylene glycols, such as ethylene GURIKORUJI (meta) acrylate, diethylene 
GURIKORUJI (meta) acrylate, TORIECHIRENGURIKORUJI (meta) acrylate, tetra-ethylene GURIKORUJI 
(meta) acrylate, pentaethylene GURIKORUJI (meta) acrylate, and nona ethylene GURIKORUJI (meta) acrylate; 

(3) Di(meth)acrylate of polypropylene glycols, such as propylene GURIKORUJI (meta) acrylate, Zypro pyrene 
GURIKORUJI (meta) acrylate, tripropylene GURIKORUJI (meta) acrylate, tetrapropylene GURIKORUJI (meta) 
acrylate, and nona propylene GURIKORUJI (meta) acrylate; 

(4) 1, 3-butylene GURIKORUJI (meta) acrylate, 1, 4-butylene GURIKORUJI (meta) acrylate, 1, 6-hexamethylene 
GURIKOJI (meta) acrylate, 1, 14-tetra-deca methylene GURIKORUJI (meta) acrylate, Neopentyl GURIKORUJI 
(meta) acrylate, hydroxy pivalate neopentyl GURIKORUJI (meta) acrylate, The di(meth)acrylate of the 
caprolactone addition product of hydroxy pivalate neopentyl glycol, Neopentyl glycol horse mackerel PETOJI 
(meta) acrylate, JISHIKUROPENTENIRUJI (meta) acrylate, Di(meth)acrylate compounds, such as 
SHIJIKUROPENTANIRUJI (meta) acrylate, 2-(2-hydroxy - 1 and 1 -dimethyl ethyl)-5-hydroxymethyl-5-ethyl -1, 
and 3-JIOKISANJI (meta) acrylate; 

(5) TORIMECHI roll pro pantry (meta) acrylate, ditrimethylol propane tetrapod (meta) acrylate, Pen 
TAERISURITORUTORI (meta) acrylate, pentaerythritol tetrapod (meta) acrylate, Dipentaerythritol PENTA (meta) 
acrylate, JIPENTAERISURISURI toll hexa (meta) acrylate, JI (meta) acryloyloxyethyl isocyanurate, tris (meta) 
acryloyloxyethyl isocyanurate, Screw [4-(meth)acryloyloxy phenyl] -sulfone, screw [4-(meth)acryloyloxy ethoxy 
phenyl]-sulfone, Screw [4-(meth)acryloyloxy diethoxy phenyl] -sulfone, Screw [4-(meth)acryloyloxy pentaethoxy 
phenyl]-sulfone, Screw [4-(meta) acryloyl oxyethoxy-3 -phenyl phenyl] -sulfone, 4-(meta) acryloyl oxyethoxy -3, 
screw [5-dimethylphenyl]-sulfone, A screw [4-(meth)acryloyloxy phenyl] -sulfide, a screw [4-(meth)acryloyloxy 
ethoxy phenyl] -sulfide, A screw [4-(meth)acryloyloxy pentaethoxy phenyl] -sulfide, A screw [4-(meta) acryloyl 
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o>cyethoxy-3-phenyl phenyl] -sulfide, Polyfunctional (meta) acrylate compounds, such as 4-(meta) acryloyl 
oxyethoxy -3, a screw [5-dimethylphenyl]-sulfide, JI (meta) (acryloyl oxyethoxy) phosphate, and Tori [(meta) bitter 
taste roil oxyethoxy] phosphate; 

(6) Vinyl compounds, such as styrene, vinyltoluene, KURORU styrene, bromostyrene, a divinylbenzene, 1 -vinyl 
naphthalene, 2-vinyl naphthalene, and N-vinyl pyrrolidone; 

(7) Allyl compound [, such as diethylene-glycol bisallyl carbonate, trimethylol propane diaryl, diallyl phthalate, and 
JIMETARIRU phthalate, ]; etc. is mentioned. 

These can be used by one sort or two sorts or more of mixed stock. 

[0020] As for the activity energy-line functionality radical polymerization initiator (E) which is the 5th component 
of the hardenability constituent of this invention, what induces the activity energy line represented by ultraviolet 
rays and the visible ray, and generates a radical is desirable, and a well-known thing can be used. 
[0021] As an example of the (E) component used by this invention, a benzoin, the benzoin monomethyl ether, 
Benzoin iso-propyl ether, acetoin, benzyl, a benzophenone, p-methoxybenzophenone, diethoxy acetophenone, 2, 
and 2-dimethoxy -1, 2-bibenzyl-l-ON, 2 and 2-diethoxy acetophenone, 1 -hydroxy cyclohexyl phenyl ketone, 
Methylphenylglyoxylate, ethyl phenylglyoxylate, 2-hydroxy-2-methy 1- 1 -phenyl propane- 1 -ON and 2-methyl-l-(4- 
(methylthio) phenyl)- the carbonyl compound of 2-morpholinopropane-l grade — Sulfur compounds, such as 
tetramethylthiurammonosulfide and tetramethylthiuramdisulfide, Acyl phosphine oxide, such as 2, 4, and 6- 
trimethyl benzoyl diphenyl phosphine oxide, A camphor quinone, a screw (cyclopentadienyl)-screw (the radical 
polymerization initiator of visible-ray sensitivity of 2 and 6-difluoro-3-(pyrrolyl-l -phenyl) titanium etc. can be 
mentioned.) These may use one sort independently, and may mix and use two or more sorts. 
[0022] Also in these, it is methylphenylglyoxylate and 2-hydroxy. - Use of 2-methy 1-1 -phenyl propane- 1 -ON, 1- 
hydroxy cyclohexyl phenyl ketone, 2, and 2-dimethoxy -1, 2-bibenzyl-l-ON, benzyl dimethyl ketal, 2 and 4, and 6- 
trimethyl benzoyl diphenyl phosphine oxide is desirable. 

[0023] The rate of (A) - (E) component in the hardenability constituent of this invention (A) When the total quantity 
of - (D) component is made into the 100 weight sections, the (A) component 20 - 60 weight section, (B) - a 
component - 10-45 weight section and the (C) component - 10-50 weight section and the (D) component - 0 - 
30 weight section ~ it is - and the (E) component - the total quantity 100 weight section of (A) - (D) component - 
receiving - 0.01 - 5 weight section - it is blended so that it may become 0.02 - 3 weight section preferably. 
[0024] If this exceeds 60 weight sections on the other hand by no longer acquiring fast curability for a hardenability 
constituent with the (A) component sufficient in under 20 weight sections, and sufficient adhesion of the optical 
plastics layer hardened and obtained and a transparence base material sheet, the viscosity of a hardenability 
constituent will become high and the workability of a casting polymerization will fall. (B) If it becomes impossible 
for a component to give flexibility and a high refractive index to the optical plastics layer hardened and obtained 
under in 10 weight sections and it exceeds 45 weight sections on the other hand, sufficient adhesion of an optical 
plastics layer and a transparence sheet top base material will not be acquired. (C) The viscosity of a hardenability 
constituent becomes [ a component ] high under in 10 weight sections, workability falls, and if 50 weight sections 
are exceeded, the adhesion of an optical plastics layer and a transparence sheet-like base material will fall. (D) If a 
component exceeds 30 weight sections, the fast curability of a hardenability constituent and the adhesion of an 
optical plastics layer and a transparence sheet-like base material will fall. (E) If a component turns into that under 
the 0.01 weight section of the hardenability of a hardenability constituent is inadequate and 5 weight sections are 
exceeded, an optical plastics layer will come to yellow. It is for according to the reason of **. 
[0025] Although the hardenability constituent of this invention contains the above-mentioned component and is 
constituted, in this hardenability constituent, it is important for it that the number of polymerization nature 
functional groups is 2 or more mmol/g. This is because sufficient adhesion of the fast curability and the 
transparence sheet-like base material whose number of polymerization nature functional groups in a hardenability 
constituent is the description of the hardenability constituent of this invention in less than 2 mmol/g is no longer 
attained. It is good to make the number of polymerization nature functional groups into 3.0 or more mmol/g 
preferably. 

[0026] In addition, the polymerization nature functional group said here meant partial saturation double bond 
radicals, such as an acryloyl (meta) radical, a vinyl group, and an allyl group, and the number of polymerization 
nature functional groups computed and asked for the polymerization nature functional-group total perg in the 
constituent which consists of a (A) - (D) component (however, the total quantity . of (A) - (D) component was set to 
100g). 

[0027] Furthermore, in this invention, it is important that the refractive index of the optical plastics layer after 
hardening of the above-mentioned hardenability constituent is 1.52 or more. This is because sufficient improvement 
effectiveness in brightness according [ the refractive index of the optical plastics layer after hardening ] to the prism 
sheet for the improvement in brightness less than in 1.52 cannot be acquired. 
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[0028] About the viscosity of the hardenability constituent of this invention, it is desirable that it is 100 - 1000 mPa- 
s from the point of the workability at the time of pouring this hardenability constituent into metal mold, and piling 
up a transparence sheet-like base material. This is because it is hard coming to secure the fixed thickness of the 
optical plastics layer which is easy to flow out from metal mold since the fluidity is high when the workability at 
the time of a casting polymerization will fall if the viscosity of a hardenability constituent exceeds 1000 mPa-s, and 
pouring a hardenability constituent into metal mold when viscosity is less than 100 mPa-s on the other hand, and 
manufacturing an optical sheet, therefore hardens, and is obtained. Since a casting activity is done by choosing the 
constant temperature which generally has the range of 25-40 degrees C, as for a hardenability constituent, it is 
desirable that 100 or more mPa-s and the viscosity in 40 degrees C consider [ the viscosity in 25 degrees C ] as 
1 000 or less mPa-s. 

[0029] the hardenability constituent of this invention — the need — responding — an anti-oxidant and yellowing — 
various kinds of additives, such as an inhibitor, an ultraviolet ray absorbent, a bluing agent, a pigment, a 
sedimentation inhibitor, a defoaming agent, an antistatic agent, and an antifogger, may be made to contain 
[0030] The hardenability constituent of this invention explained above is very useful on the prism sheet for the 
improvement in brightness used for back lights, such as optical lens sheets, such as a prism sheet, a Fresnel lens 
sheet, and a lenticular lens, especially a liquid crystal display. 

[0031] Next, the optical sheet of this invention using the above-mentioned hardenability constituent is explained 
taking the case of the prism sheet which is an example of the optical sheet of this invention. 
[0032] The prism sheet concerning this invention consists of optical plastics layers 2 of the prism configuration 
which stiffened the transparence sheet-like base material 1 and the hardenability constituent of this invention as 
shown in drawin g_l . Although the flexible glass plate which an activity energy line passes is sufficient as the 
quality of the material of the transparence sheet-like base material 1, generally its use of lucite films, such as acrylic 
resin, polycarbonate resin, vinyl chloride resin, poly methacrylic imide resin, and polyester resin, is desirable. 
Although directly prepared in the transparence sheet-like base material 1 , the optical plastics layer 2 of a prism 
configuration may perform surface treatment 4 for the improvement in adhesion to the field where a transparence 
sheet-like base material and the optical plastics layer of a prism configuration touch as shown in drawing 2 in order 
to raise more the adhesion of the transparence sheet-like base material 1 and the optical plastics layer 2 of a prism 
configuration. As surface treatment 4, when the transparence sheet-like base material 1 is polyester resin, easy- 
bonding layers, such as acrylic resin and urethane system resin, are formed, for example, or approaches, such as 
carrying out the surface roughening process of the front face of the transparence sheet-like base material 1, are 
mentioned. Moreover, the antistatic engine performance may be given to the transparence sheet-like base material 
1. 

[0033] The manufacture approach of a prism sheet is illustrated and the manufacture approach of the optical sheet 
of this invention is explained below. The optical sheet of this invention can be manufactured also in which approach 
of a batch production system and a continuous producting system, and can raise productivity by using the 
constituent of this invention for the optical plastics layer 2. First, a batch production system is explained based on 
drawing 3 -5. 

[0034] An activity energy line is irradiated and the lens metal mold 6 ( drawing 5 ) in which the prism pattern was 
made to form is made to harden the transparence sheet-like base material 1 through superposition and this sheet-like 
base material 1 on the top face, as shown in drawing 3 in case a prism sheet is manufactured, after carrying out 
impregnation extension of the hardenability constituent 5. Then, the prism sheet 3 which the transparence sheet-like 
base material 1 and the optical plastics layer 2 of a prism configuration unified as shown in drawing 4 is exfoliated 
from the lens metal mold 6. 

[0035] As the activity energy-line luminescence light source, the chemical lamp for chemical reactions, a low- 
pressure mercury lamp, a high-pressure mercury lamp, a metal halide lamp, a light halogen lamp, sunlight, etc. can 
be used. As exposure energy, addition energy with a wavelength of 200-600nm is 5 - 500 mJ/cm2. It irradiates so 
that it may become. Moreover, as an exposure ambient atmosphere of an activity energy line, it may be among air 
and may be among inert gas, such as nitrogen and an argon. 

[0036] Although the mold made from synthetic resin, such as metal molds, such as aluminum, brass, and steel, 
silicon resin, urethane resin, an epoxy resin, ABS plastics, fluorine resin, or poly methyl pentene resin, as lens metal 
mold 6 used in order to form a prism sheet, or the mold manufactured from what plated into the above-mentioned 
ingredient, or the thing which mixed various metal powders can be used, it is desirable to use a metal mold from the 
field of thermal resistance or reinforcement. 

[0037] Next, a continuous producting system is explained based on drawing 6 . Seven in drawing is the cylindrical 
shape lens mold in which the lens pattern was formed, and is manufactured from the same ingredient as said lens 
mold 6. Structurally, what formed the direct prism pattern in the cylinder ingredient, the thing which twisted around 
the heart roll the sheet metal in which the prism pattern was formed, and was fixed are used. Eight in drawing is a 
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nip roll arranged by approaching the cylindrical shape lens mold 7, and attains equalization of the thickness of the 
hardenability constituent 5 poured in between the transparence sheet-like base material 1 and the cylindrical shape 
lens mold 7. As a nip roll 8, various metal rolls, the roll made of rubber, etc. are used. Nine in drawing is a tank 
which stores the hardenability constituent 5, and the heat-source facility of a sheath heater, a warm water jacket, etc. 
is arranged to the interior of a tank, or the exterior so that temperature control of the constituent to store can be 
performed. 

[0038] The hardenability constituent 5 stored in the tank 9 is supplied from the supply nozzle 10 through piping 
between the transparence sheet-like base material 1 and the cylindrical shape lens mold 7. Then, the hardenability 
constituent 5 is held between the transparence sheet-like base material 1 and the cylindrical shape lens mold 7, in 
the condition of having entered into the prism pattern with which the hardenability constituent 5 was formed in the 
cylindrical shape lens mold 7, an activity energy line is irradiated through the transparence sheet-like base material 
1 according to the activity energy-line luminescence light source 11, polymerization hardening of the hardenability 
constituent 5 is carried out, and a prism pattern is imprinted. Then, the obtained prism sheet 3 is exfoliated from the 
cylindrical shape lens mold 7. 

[0039] As the activity energy-line luminescence light source 1 1, the chemical lamp for chemical reactions, a low- 
pressure mercury lamp, a high-pressure mercury lamp, a metal halide lamp, a light halogen lamp, sunlight, etc. are 
used like the above, and addition energy with a wavelength of 200-600nm is 5 - 500 mJ/cm2 as exposure energy. 
Irradiating so that it may become is desirable. 

[0040] As mentioned above, although the optical sheet of this invention has been explained taking the case of a 
prism sheet, optical sheets, such as a Fresnel lens and a lenticular lens, can be obtained by changing the optical 
plastics layer of a prism sheet into the optical plastics layer of a lens configuration. 

[0041] Hereafter, although a synthetic example, an example, and the example of a comparison explain this 
invention in more detail, the section in an example expresses the weight section. 

[0042] In addition, the abridged notation used in the synthetic example, the example, and the example of a 
comparison expresses the following compounds. 

UA1: Urethane diacrylate UA4 obtained in the example 3 of urethane-diacrylate UA3:composition acquired in the 
example 2 of urethane-diacrylate UA2: composition acquired in the synthetic example 1: The product made from the 
Kyoeisha fatty chemistry, UF-8001 (nothing yellowing type oligo urethane acrylate, two organic functions, 
molecular weight 4500 [ about ]) 

POA: Phenoxy ethyl-acrylate BZAibenzyl methacrylate BISA: PARAKU mill phenol ethyleneoxide denaturation 
acrylate (the Toagosei make, ARONIKKUSU M-l 10) 

BPE4EA: 2 and 2-screw [4-(acryloxy diethoxy) phenyl] propane (the Shin-Nakamura Chemical Co., Ltd. make, A- 
BPE -4) 

BPE10EA: 2 and 2-screw [4-(acryloxy pentaethoxy) phenyl] propane (the Dai-Ichi Kogyo Seiyaku make, BPE-10) 
HDDA: 1, 6-hexamethylene glycol diacrylate HMPP:2-hydroxy-2-methyl-l -phenyl propane- 1 -ON HCPK:1- 
hydroxy cyclohexyl phenyl ketone [0043] The 2 and 6-G tert-butyl-4-methyl phenol 6.4 section was put into the 
glass reaction container of 51. of composition of [synthetic example 1] urethane diacrylate UA1 as the JIRAURIN 
acid di-n-butyl tin 6.4 section and inhibitor as the iso HOROJI isocyanate (DAISERU Huels make, molecular 
weight 218.3) (it outlines Following IPDI.) 2183 section and a catalyst, and it agitated, warming at 70 degrees C, 
and was made the homogeneity solution. The 2-hydroxypropyl acrylate (OSAKA ORGANIC CHEMICAL 
INDUSTRY, LTD. make, molecular weight 130.1) 2602 section was gradually dropped over 5 hours, having kept 
the temperature of this system at 70 degrees C, and agitating it. Furthermore, the temperature of this system was 
kept at 70 degrees C, the reaction was continued for 8 hours, and urethane diacrylate UA1 was obtained. Closing of 
a reaction was performed from measurement of an IR spectrum and the isocyanate equivalent. 
[0044] To the glass reaction container of 51. of composition of [synthetic example 2] urethane diacrylate UA2, it is 
IPDI. As the 2183 sections and a catalyst, by using JIRAURIN acid di-n-butyl tin as the 6.4 sections and inhibitor, 
it agitated warming 2 and 6-G tert-butyl-4-methyl phenol at 6.4 ****** and 70 degrees C, and was made the 
homogeneity solution. The 2-hydroxyethyl acrylate (OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. make, 
molecular weight 1 16.1) 2322 section was gradually dropped over 5 hours, having kept the temperature of this 
system at 70 degrees C, and agitating it. Furthermore, the temperature of this system was kept at 70 degrees C, the 
reaction was continued for 8 hours, and urethane diacrylate UA2 was obtained. Measurement of an IR spectrum and 
the isocyanate equivalent performed closing of a reaction. 

[0045] It agitated warming [ in the glass reaction container of 51. of composition of [synthetic example 3] urethane 
diacrylate UA3 ] 2 and 6-G tert-butyl-4-methyl phenol at 1.3 ****** and 60 degrees C by using JIRAURIN acid di- 
n-butyl tin as the 2.0 sections and polymerization inhibitor as the xylylene diisocyanate (Takeda Chemical 
Industries, Ltd. make, bamboo NETO 500, molecular weight 194.2) 1942 section and a catalyst, and was made the 
homogeneity solution. The 2-hydroxyethyl acrylate (OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. make, 
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molecular weight 1 16.1) 2322 section was gradually dropped over 5 hours, having kept the temperature of this 
system at 70 degrees C, and agitating it. Furthermore, the temperature of this system was kept at 70 degrees C, the 
reaction was continued for 8 hours, and urethane diacrylate UA3 was obtained. Measurement of an IR spectrum and 
the isocyanate equivalent performed closing of a reaction. 
[0046] [Example 1] 

(b) Urethane diacrylate UA1 obtained in the example 1 of preparation composition of a hardenability constituent 
The 45 sections, the BPE10EA45 section, POA 50 degrees C is sufficient, the ten sections and the HMPP(2- 
hydroxy - 2-methyl-l -phenyl propane- 1 -ON, Ciba-Geigy Darocurel 173)2 section were mixed, and it considered as 
the homogeneity solution, and was cooled and kept warm to 40 degrees C which is casting working temperature. 
The characteristic value of this hardenability constituent was shown in Table 1 . 

[0047] (b) Manufacture a prism sheet using the manufacturing installation which showed the production 
hardenability constituent 5 of a prism sheet to drawing 6 . What twisted around the cylindrical heart roll with a 
diameter [ of 220mm ] and a die length of 450mm made from stainless steel what gave electroless nickel plating, 
and was fixed to the sheet metal made from brass which connected and formed many prism trains of pitch 
50micrometer and the cross-section isosceles triangle of 95 degrees of vertical angles was used for the cylindrical 
shape lens mold 7. The PET film (188 micrometers in the Toyobo Co., Ltd. make A4100, thickness) which 
performed improvement processing in adhesion to one side between the cylindrical shape lens mold 7 and the nip 
roll 8 made of rubber as coiled around the front face of the cylindrical shape lens mold 7 was introduced in 
equipment so that a processing side might become a cylindrical shape lens mold side. Subsequently, the 
hardenability constituent 5 which the tank 9 was supplied and was held at 40 degrees C was supplied from the 
supply nozzle 10 between the cylindrical shape lens mold 7 and the transparence sheet-like base material 1. The 
cylindrical shape lens mold 7 was rotated the rate for 6m/. Where the supplied constituent 5 is held between the 
transparence sheet-like base material 1 and the cylindrical shape lens mold 7, an exposure (addition energy) is 200 
mJ/cm2 by the 9.6kW (120 W/cm) black light 11. After having irradiated ultraviolet rays so that it might become, 
and carrying out hardening / Chinese poem type of the hardenability constituent 5, it exfoliated from the cylindrical 
shape lens mold 7, and the prism sheet 3 was obtained. 

[0048] The following approach estimated the obtained prism sheet. The result was shown in Table 2. 

[0049] (1) the index finger described the front face of a hardenability profit **** prism sheet, and hardenability was 

judged from the existence of a tuck. 

O : a tuck is not accepted. Hardenability good. 

x: A tuck is accepted. Poor hardening 

[0050] (2) The visual judgment of the transparency of the hardenability constituent which carried out transparency 

adjustment was carried out. 

O : it is transparent. 

x: Muddiness is and is cloudy. 

[0051] (3) the blemish which reaches a base material film with a razor was put into the adhesion prism **** side 
length and each 1 1 width at intervals of 2.0mm, and 100 measure eyes were made, and after sticking the cellophane 
tape (width of face of 25mm, Nichiban make) to the prism side and removing it rapidly, it judged with extent of 
peeling of a measure eye. 
O : peeling is 0-4/100. 
x: Peeling is 5/100 or more. 

[0052] (4) when a bendability profit **** prism sheet was twisted around a cylinder with a radius of 5cm, 
bendability was judged from breakage situations, such as a crack of a prism layer. 
O : breakage of a crack etc. did not occur, 
x: Breakage of a crack etc. occurred. 

[0053] (5) The impregnation workability to the prism metal mold of the impregnation workability hardenability 
constituent of a constituent and the lamination nature of a base material sheet were judged. 
O : it is easy to work. 

x: Involve in a bubble etc. and it is hard to work. 

[0054] (6) The circular glass plate (3mm in 65mm of diameters of measurement of the refractive index of prism and 
thickness) of two sheets was made to counter, the periphery was rolled on the polyester tape, it fixed, and the mold 
whose spacing of a glass plate is 1mm was produced. Subsequently, after pouring in the above-mentioned 
hardenability constituent into the mold, ultraviolet rays were irradiated for several seconds with the high-pressure 
mercury lamp from one side of a glass plate, and the hardenability constituent was stiffened. Subsequently, the 
hardened resin plate was picked out from mold, and the refractive index by the sodium D linear-light line was 
measured with the ABBE refractive-index meter (20 degrees C). 

[0055] The hardenability constituent shown in examples 2-6 and the [examples 1 and 3 of comparison] table 1, the 

♦ 
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casting working temperature shown in Table 2, and a hardening exposure were used, and also the prism sheet was 
produced like the example 1, and it evaluated like the example 1. The result was shown in Table 2. 
[0056] The hardenability constituent 5 was adjusted like the example 1 except having used each component at a rate 
shown in the [example 7] table 1 . This hardenability constituent was poured in and applied on the lens metal mold 6 
( drawing 5 ) of the outline A size made from brass which connected many prism trains of pitch 50micrometer and 
the cross-section isosceles triangle of 95 degrees (alpha) of vertical angles, and was formed. Subsequently, as 
shown in drawin g^ , the PET film (188 micrometers in the Toyobo Co., Ltd. make, A4100, thickness) which 
performed improvement processing in adhesion to one side of the outline same size was piled up so that a 
constituent might be touched in a processing side. Then, an exposure is 200 mJ/cm2 by the 6.4kW (80W/(cm)) 
high-pressure mercury lamp installed in the place of 30cm of upper parts of a PET film. After having irradiated 
ultraviolet rays for several seconds so that it might become, and carrying out hardening / Chinese poem type of the 
hardenability constituent, it exfoliated from metal mold and the prism sheet was obtained. The hardenability 
constituent and the prism sheet were evaluated like the example 1. The result was shown in Table 2. 
[0057] The hardenability constituent was adjusted like the example 1 except having used each component at a rate 
shown in the [example 2 of comparison] table 1. The prism sheet was produced for this constituent like the example 
1 . On the other hand, the cylindrical shape lens mold 7 produced the prism sheet like the example 1 using this 
constituent except making it rotate the rate for 1.2m/. The hardenability constituent and the prism sheet were 
evaluated like the example 1. The result was shown in Table 2. 

[0058] In the [example 4 of comparison] example 1, except having changed UA1 into UA4, the prism sheet was 
produced like the example 7 and it evaluated like the example 1. The result was shown in Table 2. In this example, 
since the number of polymerization nature functional groups of a hardenability constituent was as low as 1.88 
mmol/g, the adhesion of a PET sheet and a prism layer was inadequate. 
[0059] 
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[0061] 

[Effect of the Invention] The hardenability constituent of this invention has the good hardenability by the activity 
energy line, and since it excels also in adhesion with a transparence sheet-like base material, it can produce 
efficiently optical sheets, such as a prism sheet, a Fresnel lens sheet, and a lenticular lens, by using this 
hardenability constituent as the optical plastics layer of an optical sheet. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin gJJ The important section expansion sectional side elevation of the prism sheet which is an example of the 
optical sheet of this invention. 

[Drawin g 2] The important section expansion sectional side elevation showing other examples of a configuration of 
the prism sheet which is an example of the optical sheet of this invention. 

[Drawing 3] The sectional view showing the outline of the casting process of the hardenability constituent in 
manufacture of a prism sheet. 

[Drawing 4] The sectional view showing the outline of the mold release process of the prism sheet in manufacture 
of a prism sheet. 

[Drawin gJQ The perspective view showing an example of the prism metal mold used for manufacture of a prism 
sheet. 

[Drawingj6] It is the mimetic diagram showing the manufacturing installation for manufacturing the prism sheet of 
this invention. 
[Description of Notations] 



1 -- 


Transparence sheet-like base material 


2 -- 


Prism configuration resin layer 


3 -- 


Prism sheet 


4 -- 


Surface treatment layer 


5 


Hardenability constituent 


6 -- 


Lens metal mold 


7 -- 


Cylindrical shape lens mold 


8 -- 


Nip roll 


9 - 


Tank 


lO- 


- Supply nozzle 


ll - 


- Activity energy-line luminescence beam of light 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/23/2006 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



